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816261, Ka. G 01 N 27/62, 1978. ABTopcKoe 
CBMaereabCTBO CCCP N 966583, o. G 01 N 
27/62. 1980. 

(54) APEfto-CnEKTPOMETP flJIH OEHA- 
PYJKEHHSI MHKPOriPHMECEft BEIIXECTB 
B TA3AX 

(57) H3o6pereHMe othochtcs k nuoBOMy 
aHanw3y h mo^ct Hcncvib30BaTbca mist onpe- 



aeaeHtia cocraBa mhkpoitpumccch paxiHHHux 
BcmecTB b ra3ax, b mucthocth, c noMouiiio 
xpoMaTorpacpMH. li,eab H3o6pcTCHna - noBwiuc- 
HHe HyBCTBHTfcnbHOCTH h pa3peiuajomeH cno- 

C06HOCTM o6Hapy«CHHH MHKponpMMCCCH Be- 

mecrB b ra3e. B ycrpoHCTBO BBeaen 6aox 

CHHXpOHH3aUHH M CBa33HHasl MHOrOMaCTOTHaH 

KOJie6aTejibHaa cMcreMa. Oahhm H3 KonaeHca- 

TOpOB CHCTCMbl HR,1SIK>TC9 OBa IiapaaaCabHbiX 

aaeicrpoaa. CBssaHHaa m HorowacTOTH a si Koae- 
6aTeabHaa CHcreMa, (txjp.MHpoBaTe.TS HMnyabcoB 

H fijlOK CHHXpOHH3aUHH o6pa3yK>r 3aMKHyTbIH 

KOHTyp o6paTHOH cbsi3H. 4 Ha. 1 Ta6a. 
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y HaoopcTciMic othivhtch k ra:*OBOM\ ana- 
.1H3V i« mo)kct ncruvih30HaTi>oi a-i* onpeacvie- 

HUM COCTaHa MHKponpilMLVCH pa3.TUMHWX 

BCiuecTR b nuax, b uacTHOCTH b aTMOCcfrcpc. 

ll300pCTCHIIC TaK^C MOXCT np;!MCH«TbC« B 

nuoBoii xpoMaTorpacfnnt b tcaHCCTRC mvbctbh- 
Tc.ioHoro jcTCKTopa c ncpccTpaiiRaCMOii H30H- 

paTC.IhHOCTblO, a B p%UO OVMaCB 3a MCHHTb 

Macc-cncKTpoMCTp npn iucHTuiJ>nKamiit bc- 

UlCCTB, RhJXCUHUlMX H3 XpONUiTOrpa^llUCCKOU 
KO.IOHKH. 

Ue.lb l!306pCTCHHH - nOBMUJCHHC M VBCTBlf - 

TcibHocTn m pa3peiuatouien cnocooHocrii ocma- 
Pvkchhh MHKponpuMCceit BCiuecTB b ra3e npn 

OaHOBpCMCHHOM CHIiacCHIUf IIOTpeO/ISieMOH MOLI1- 

hocth ycTpoiicTBa (jpcu(J)-cncKTpoMeTpa). 

Ha cjwr. ] npHBeaeHa cxcMa apefKfc-cneK- 
TpoMCTpa: Ha <J)nr. 2 - cxeMa, iLuiocTpiipyio- 
iuaH npnMcp kohk pcth o ro Bbino-iHennvi 
jpeH(t)-cncKTpoMCTpa co CB5?3aHHoi'i KO-ie6a- 

TCIbHOH CHCTCMOH (CKC), HMCJOUieH JBC 

pe30HaHCHwc MacTOThi; Ha (J)iir. 3 npiiBe.acHhi 
pe3\vibTaTbi aHaviH3a MiiKponpiiMeceii BcmccTBa 
b ra3ax, no.iyMCHHbie c noMOiubio 3aHB.,iHeMoro 
apeH4)-cneKTpoMeTpa; Ha <t>nr. 4 a.™ cpaaHCHiisi 
npHBe^eHN pe3\.TbTaTw Tore ace aHaniua, 
no.iyMeHHbie c noMoiubjo H3BecTHoro apewjH 

CnCKTpOMCTpa. 

flpe«(|)-cneKTpoMep coacpaciiT KaMcpy 
noHH3amiH 1, napa.xnenbHbje aaeKTpoabi 2, 
o6pa3y>oiune ;ipeH(t>OBbiH npoMe^cyTOK 3, chc- 
tcmv perncTpaumi mohob 4, 4>opMiipoBaTejib 
HMny-ribcoB 5, 6jick CHHxpoHH3aumi 6, CBH3aH- 
hvk) Ko^e6aTejibHVK> CHcreMy 7, hctomhhk 
KONineHCMpyiomero Hanpa^emifl 8. 

CBH3aHHaa Ko^e6aTe-ibHa» ciicreMa 7 (cm. 
4>jir. 2) HMeer nocjieaoBaTe^bHO coeaHHeHHbie 
KonaeHcaTop, o6pa30BaHHbiH napajuieuibHbiMH 

3Ji e K TpOZia M 11 2, OCHOBHyK3 11 H3V KTHB HOCTb 9 M 

napa^uie^bHMM Ko;ie6aTe;ibHbiH xohtvp, o6pa- 

30BaHHbIH 113 aomVIHHTcVlbHOH HRaVKTHBHOCTH 

10 h aono^iHHTLMbHoro KOHjeHcaTopa 11. ripn 

3TOM OCHOBHa» HHaVKTHBHOO*b CBH3aHa C 
BX020M. 6^!OKa Cl!HXpOHH3aUIII1 6 M BbJXOaOM 

(JjopMnpoBaTeaa HMny-ibcoB 5 hhavkthbhoh 
CBa3bio c noMouibio zibvx BcnoMoraTejibHwx 
KaTyuieK 12 h 13 cootbctctbchho. Bbixoa (xtok • 

CHHXpOHH3aUHH niUKnKWeH K BXO^y c|x>pMHpo- 

butus! HMny„ibcoB 5. Othoujchhc ochobhoh 

HHaVKTHBHOCTH 9 K aonO.THHTCIbHOH HH3VK- 
THBHOCTH 10 paBHO SHVM, 3 OTHOUJCHMC 

cmkocth jono.iHMTe.ibHoro KoaaeHcaTopa 1 1 k 

CMKOCTH napa-l^LMbHWX D.ieKTpOJOB 0,5. 

Upeiicfc-cneKTpoMep pa6oTaer aieayioiuitM 
o6pa30M. AHa.iH3itpycMasi CMecb MiiKponpiiMe- 
ceii BcmccTB b ra3e noHH3npycTCsi b KaMcpe 
iiOHH3amiH I h ru^cic pa3ae.iCHH5i b apeiicfxmoM 
npoMC^cyTKc 3 nonaaaeT b chctcmv pcnicTpa- 
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mm hohob 4. npif.iara» k napa-TLie^bHHM 
aiCKTpoaaM 2 mco^ichho MCHsiiouieccsi Hanpa- 
xchiic ot iicTOMHHKa KOMneHCHpyiomero Ha- 

npH^CCHHSI 8, pCri!CTpnpyK)T BCCb CnCKTp CMCCH 

hohob. FIpsiMoyro-rTbHoe ncpjioanMecKoe hcchm- 
MCTpitMHoe no no^spHocTH HanpsiaceHHe, np-r«- 
K.iajbiBacMoe k o.iCKTpoaaM 2, no^yqa>OT f 
B03oy^aa$! pc30Hanc b Ko.ie6arc-ibHOM chctcmc 
7 c noMOiubio 4>opMHpoBaTevi« MMny^bCOB 5, 
3anycKaeMoro no uenn o6paTHon cbsi3h ot 
aioKa cnHxpoHii3auHH 6. B Ko.ic6aTe.ibHOH 
chctcmc 7 B036y>K^ai0TC5i Ko;ie6aHHH scex 
co&TBCHHbix MacTOT. Mx aMruiHTv^a npcBbima- 
ct aMruiHTvay HMnyjibcoB B036y*meHns ot 
4>opMHpoBaTe.i5i HMny^bcoB b 0 pa3 (rae 0 - 
ao6poTHOCTb) , npuMCM MOiuHocTb, noTpe6ji5ie- 
Mas ycrpoHCTBOM, B036y^aaiomHM pe30HaHC, 
cpaBHHTCjibHo Majia. Ko^e6aHHa KpaTHhix 
MacroT, B036y^eHHbie b cucreMe, (})opMHpyx)T 
Ha eMKocTH, o6pa30BaHHOH napa.i/ie7ibHbiMif 
DjieKTpo^aMii, HanpsiHccHue, c|x)pMa KOToporo 
annpoKCHMnpyeT Tpe6yeMyio c tcm (xvibuieu 

TOHHOCTbK), MCM 6o^bllie Co6cTBeHHblX MuCTOT 
B CB5l3aHHOH KO^ICOaTejlbHOH CHCTCMC 

Kojie6aHH5i Tpe6yeMOH <Jx>pMbi b chctcmc: 
CBH3aHHa5i KOJic6aTe^bHaji CMCTCMa - (Jx>pMHpo- 

BaTeJIb HMOy^bCOB - 6^0K CHHXpOHH3aUHH, 

reHepupyiOTCsi bienyiomHM o6pa30M. Ko^e6a- 
TonbHaH CHcreMa paccMHTaHa TaK, mto ee 

Co6cTBCHHbIC peSOHaHCHbie MaCTOTM KpaTHbl 

MHGiaM 1,2, 3... Ha 3thx Macrorax KorxfxfcH- 
Uhcht nerjieBoro ycnjieHHH 6o/ibiuc CAHmmbi 
ii, cae^OBaTejibHo, CHcreMa nepexo^MT b 
a bto k oji c6aTe ji hhuh peacHM. Bjiok cHHxpoHH3a- 
Uhh o6ccneHHBa<rr paBCHcrso MacroTu cne^o- 

B3HH3 HMn>MbCOB B036y^aeHH5I KCVie6aTeJlbHOH 

cHcreMhi, nocrynaioumx or 4x>pMHpoBaTC^5i 
HMny-ribCOB, HMny.TbcaM hhjkhch co6ctbchhoh 
MacroTbi Ko^e6aTe^bHoii chctcmh. TaKHM 
o6pa30M t Ha KOJie6aTe^bHyio CHcreMy noaaeTca 
ncpHO^HMCCKHH CHraan cnciiHaibHOH (Jjopmn (b 
HaiucM cjiynae npaMoyrojibHOH) c MacroTOH, 
paBHOH HHacHeft co6ctbchhoh MaoroTc Ko^c6a- 
TenbHoA ciiCTCMbi. B cnexTpe ototo cnraaaa 
npHcyTCTByiOT b oomeM cnyMae bcc MacroTbi, 

KpaTHbIC OCHOBHOH, T. C BCe Co6CTBCHHbie 

MacrroTH Kojie6aTe^ibHOH chctcmu. riojTOMy 
pe30HaHc B036y^caacTC5i Ha Bcex MacroTax. 
AMaiHTy^bi pe30HaHCHbix KOJic6aHHH Bcex 

M3CTOT B KO^c6aT01bHOH CHCTCMC 33BHCAT OT 

aMivniTya cooTBCTCTByiomux rapMOHHK cnma^ia 
B036y*acHHsi. FIpH 6o^biuux aMnjiiiTy^ax 

KO^c6aHHff B KO-lc6aTe^bHOH CHCTCMC 3T3 
3aBHCHMOCTb OT^HMaCTCSI OT JIHHCHHOH, HO TCM 

He Menee no3Bo.i»CT h3mchchmcm 4>opMbi 

B030yaueHHSI OT (JX>pMHpOBaTtMSI HMnV-lbCOB B 

onpcacjicHHhix npcaciax KOHTpo-inpoBaTb Ha- 

BZS f AVaSLABLE copy 



141 



npqaccmic na 3-icKTpoaax. aooMBaacb Maiccii- 
r.ui.ibiioro j<t>t)CKTa pa 3a cichhh hohor. 

Tomhocth anpoKOiMauHH TpcftycMoii ifjopMM 
Hanpii^ccHHvi 3a:uicm ot mmcvki cooctbchhmx 
m;%ctot Ko.ic6aTcMbHoii cmctcmw. TaK, nanpn- 

MCp, TOMHbIM paCMCT a H V X 1 1 a C TOT HO 1*1 

KoncoaTC-Tbiioii cmctcmw noKa3biBacT« mto 
mo>kho jo6iitcm 44% 34}xJ)cKTa pa3ae.iCHM>i 
110HOR no cpaBHCHiiio c MaKCHMa.ibHo noayua- 
CMbiM npn onTiiNUUibHoii npuMoyronbHoii tt>°P MC 
HanpH^ccHun thkom *<c aMnaiiTyaw. Haw 
m Horo 1 1 a ctot ho m KoacoaTcibHoii cmctcmw b cru- 
mmy o4xJ)CKTa pa3aeaeHHJi no CpaBHCHMK) c 

MaKCHMaabHOM MOXHO OUCHMTb no npMOaM^CCH- 

hoh QbopMyae 
F * 



0 9 
n 



rzc F - BciMMMHa 34)<J)CKTa, %; 

11 - mmc-io coocTBeHHoii qacTOTW Koac6aTeab- 

Hoii cmctcmw (n>2). 
FIpMBeaeHHwe b npHMcpe kohkpcthofo 
BwnoaHCHHM othoiuchhh cmkoctm aonoamt- 
TC.TbHoro KOHaeHcaTopa 1 1 k cmkoctm napaji- 
.icibHwx a.icKTpoaoB 2, a ochobhoh 
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11 Hay KTM B HOCTM 9 - K JOniVJHHTLMbHOH Ha\'K- 
THBHOCTM 10 o6cCnCM MBaiOT COOTHOUJCHMe 
C06CTBCHHWX M3 CTOT KO/Ic6aTCabMOM CMCTCMbl 

KaK 1 : 2. ripM otom napaMCTpw d>opMHpoBa- 
Ttxna HMnyai»coB noafiwpaioTca tukhmm, mto6m 
aMn-iMTyaa Koae6amui hh3kom Ma ctot w b 
Koae6aTcabHofi cmctcmc 6uaa 6oabiue aMnaH- 
Tyaw Koac6aHMM bwcujcm Ma ctot w b asa pa3a. 

HpM TaKOM COOTHOIJJCHMH aOCTMraCTCH OF1TH- 

MiubHuii aisi aByxMacTOTHOH cxcmw DtJxfreKT 
pa3aeaeHMH, pa bh wii 44% ot MaKCMMoabHoro. 

B Ta6anue npuBeaeHu cpaBHUTenbHwc 
napaMeTpw npea-iaraeMoro m h 3 b ecrHoro 
apeM4>-cneKTpoM<r.poB, no.nyMeHHue aiccnepH- 
MeHTaibHo Ha MaKere. 

TaKHM o6pa30M, 3KcncpiiMCHTajibHO non- 
TBepaueHbi npeHMViuccTBa npexiaraeMoro 
apeiiQb-cneKTpoMeTpa no cpaBHemno c H3Becr- 
HbiMz nopor o6HapyaceHHH yMeHbiuaerca b 50 

p33, C/ieaOBaTejlbHO, MVBCTBHTCJlbHOCTb vbcjih- 

MHBaeTcsi b 50 pa3, pa3peiuaioma5i cnoco6HOCTb 
B03pacTaeT b 2,5 pa3a, a noTpc6.n5ieMa5i 
MouiHOCrb cHH^aeTCH b 5 pa3. 



OOPMYJIA H30BPETEHHH 



HpcM4>-cneKTpoMCTp a-ia ooHapy^KCHHji 
MHKponpiiMCCCH BCiuccTBa b ra3ax, BICHOMaiO- 
itoih npoTOMHwii KaHan, o6pa30BaHHbifi noaic- 
aoBaTeabHO pa3MeiueHHNM:i k a m e po h 

HOHH3au.Mii, aBVMH napaa;ie.ibHbiMH a.ieKTpoaa- 

MH, 06pa3VK>mHMH 3peH(|)OBblH npOMCXVTOK, H 

CHcreMOH perwtTpamiH hohob, a TaK^ce 
4>opMHpoBaTejib npHMoyroabHbix hcchmmctphm- 

HblX no nOJISipHOCTH HMnVJlbCOB it hctomhhk 

KOMneHcnpyiouiero HanpsixemiH, noaioiiOMeH- 
HbiH k napan.i(MbHbiM 3aeKTpoaaM, omjiuna- 

fOiHUUCX TCM , MTO, C UCIbK) nOBWUXCHHSl 



MVBCTBHTe^ibHOCTH h pa3peuiaiomeM cnoco6HO- 

CTM H CHH^CeHHJI nOTpe6jI5ieMOH MOIUHOCTH, B 

apeHqb-cneKTpoMeTp aonojiHHToabHO BBeaeHw 

6-TOK CHHXpOHH3aUHH H CBS(3aHHa5l MHOTOM3- 

croTHaji KO^ie6aTejibHa5i cucreMa, oahhm M3 
KonaeHcaTopoB Koropoii aBJiaiOTCsi flBa napaji- 
jie^bHbix 3^eKTpoAa, npHMCM CBsi3aHHas mho- 
roMacTOTHa« KOJie6aTejibHaa cHcreMa, 
4x)pMHpoBaT&ab HMnyjibcoB h 6jiok chhxpohh- 

3aUHH o6pa3VK)T 3aMKHyTblH KOHTyp o6paTHOH 
CBR3H. 



napaMeTpw 


flpeii<t>-cne>crpoMeTp 


M3BeCTHbl^ 


npeAnaraeMWM 


EMKOCTb Harpy3KM (C H ), ntp 
HanppxceHwe Harpy3KM (U H ), B 
MacTOTa (f), Mru 

floTpe6nneMan Mou»Hocrb (Pnorp). Bt 
nopor o6HapyxeHna no nnHAaHy. r/CM 3 
Pa3petuaK)U4an cnoco6HOCTb* no nnH^aHy 


20 
600 
1 

30 
10" 12 
1 1 (cpnr.4) 


20 
2000 
2 
6 

2x10 14 
26 (<pnr.3) 



.* Pa3peiua»ou4a« cnoco6HocTb paccMMTbiBaeTcn K3k oTHOLueHwe Hanpfl)KeHMfl ewxoAa nMKa k 
ero ujupviHe, n3MepeHHow Ha nonyBbicoTe (cm. cJ)Mr. 3 w-4). 
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